Cine-angiocardiography in Acyanotic Heart Disease of Infancy By R. ASTLEY, M.D., D.M.R. The Children's Hospital, Birmingham THE various forms of congenital heart disease that are associated with a shunt of blood from the systemic to the pulmonary circulation-commonly, isolated septal defects and patency of the ductus arteriosus-are important causes of death in small children, particularly in the first year of life. Oldham (1957) analysed a series of 100 consecutive infants in whom congenital heart disease was causing disability. There were 39 with a defect causing a leftto-right shunt, including 9 with an isolated patent ductus; 19 (including 5 with a patent 'ductus) died within their first year.
Thus diagnosis in this group and, in particular, the loca4ization of the site of the left-toright shunt, is important since a patent ductus is so readilytreatable surgically. However, this localization may be a difficult problem as the physical signs are often atypical in the very young; for instance, the continuous murmur of a patent ductus is often absent. Cardiac catheterization has its technical difficulties at this age and angiocardiography with simple methods at one to two pictures per second has proved disappointing. Therefore a series of small children has been investigated by cine-angiocardiography, to determine whether this method gave improved or simplified diagnosis.
The radiographic technique employed was that described previously (Astley and Oldham, 1956) , using a Philips image intensifier and a 16 mm. cine camera. The camera was linked to a General Radiological Electronic generator so that each cine frame was exposed for 0 002 second as an individual high-speed radiograph, thus reducing radiation dosage and eliminating movement blurring.
Cine-angiocardiograms were obtained in 35 small children with a left-to-right shunt; there was a patent ductus in 7, an aortic-pulmonary fistula in one and atrial or ventricular septal defects in 27. These 35 formed part of a larger series of 136 cine-angiocardiograms containing all forms of congenital heart disease and part of a series of 405 angiocardiogranls when examinations by full-sized films were included.
The radiographic signs that proved useful in patency of the ductus arteriosus (or aortic pulmonary fistula) were a dilution filling defect in the pulmonary artery and persistence of pulmonary artery filling (or re-filling) after the right heart chambers had emptied. These two signs were seen in all instances. With an uncomplicated septal defect, the most important feature was persistent filling or. re-filling of the right-atrium and/or right ventricle. A 5-dilution filling defect in one -of these chambers was often been. In a number of children there was also' a small reverse (right-to-left) shunt seen in the early stages of the angiocardiogram.
Initially, the interpretation proved less straightforward than in cyanotic heart disease. At the outset a number of false interpretations were made but with increasing experience it was found that a very definite distinction could be drawn between a patent ductus and a septal defect. The exact localization of a septal defect was less definite but often possible.
At first, when the venous angiocardiogram indicated a patent ductus, this was confirmed by counter-current cine-aortography. With increasing experience this confirmation became unnecessary and sole reliance could usually be placed on the cine-angiocardiogram, a simpler procedure that also had the advantage of indicating any associated cardiac defects.
An incidental advantage of the technique was the need for less anesthesia. Complete cessation of movement was not necessary to obtain still pictures since each cine frame was exposed for a much shorter duration that is usually possible on full-sized films. With sedation by the Toronto modification of the "lytic cocktail" (Rowe, Vlad and Keith, 1956) the disturbance to the patient was usually slight and sometimes his general condition even appeared to be improved by the procedure.
A cine film was shown to demonstrate the cine-angiocardiographic evidence of patent ductus arteriosus, aortic-pulmonary fistula and uncomplicated septal defects.
Grateful acknowledgments are due to Dr. Clifford Parsons, who has been very closely associated with this study. The technique and evaluation of the radiographic signs will be described more fully elsewhere.
The Children's Hospital, Birmingham THIS is a preliminary report of the work of the pathology departments and the surgeons of the Birmingham Children's Hospital and it will be reported more fully later by all those concerned.
At this hospital the routine bacteriological examinations are designed to ensure that all non-lactose fermenting bacilli, from any site, are fully examined to ensure that any salmoneill or shigelli are identified. These methods allowed both Shig. sonnei and salmonelle to be identified in the pus from the peritoneal cavities of cases of perforated appendicitis: it was also noted that some children, who had been admitted for appendicectomy, developed dysentery due to the same organisms a few days after operation.
In 1956 the proximal third of every appendix was examined bacteriologically whilst the distal portion was used for histological examinations. There were 250 appendicectomies: 170 appendices were cultured and 12 yielded Shig. sonnei. All of the appendices from which these strains of Shig. sonnei were isolated showed histological evidence of acute inflammation: Salm. heidelberg was isolated from one appendix which also showed histological evidence of inflammation.
Eleven of the strains of Shig. sonnei, and the strain of salmonella, were identified by slide agglutinations of emulsions made from colonies pickedoff desoxycholate citrate medium, the morning after each of these appendicectomies had been performed. The twelfth strain of Shig. sonnei was isolated a day later from a subculture made on to a desoxycholate citrate plate, from selenite fluid enrichment medium in which the specimen had been growing for eighteen hours. The identity of each strain was verified by tube agglutination and biochemical testing (Rogers, 1954a) : each strain was also tested for its sensitivity to antibiotics and sulphonamides. As soon as a strain was identified the patient was transferred to the isolation ward and was given appropriate chemotherapy. The rapid identification of all these strains, at a time when the intestines of the patient were quiet following the operative interference, allowed all the infected children to be removed to the isolation ward before any post-operative diarrhoea developed. The introduction of chemotherapy, within a day of operation, may have aborted any attacks of diarrhoea or the patients may have only been carriers, but none of these patients developed diarrhoea: chemoprophylaxis was given to all the other children in the ward to which the infectious case had been originally admitted (Rogers, 1954b) . It is noteworthy that during the dysentery pandemic of 1956 no surgical ward had to be closed to admissions because of the spread of dysentery.
